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We read with great interest the article of Martens and colleagues (Martens et al., 2009) regarding 1 
the abnormal approachability pattern of patients with Williams Syndrome (WS). It offers a 2 
considerable elaboration of the hypersociability observed in patients with WS and also reinforces 3 
the notion that the atypical approachability in WS may be attributable to amygdala dysfunction. 4 
Abnormal approachability in WS has been the focus of considerable recent research. We would 5 
like to carefully appraise the proposed neuroanatomical underpinnings of abnormal 6 
approachability in WS in the light of evidence obtained from WS and other disorders 7 
characterized by atypical approachability behaviours. 8 
 9 
An abnormal pattern of approachability is not exclusive to WS. Abnormal approachability 10 
behaviours are also demonstrated by other individuals with bilateral amygdala damage. This may 11 
include patients with Urbach-Wiethe syndrome (UWS) and temporal lobe encephalitis (Adolphs 12 
et al., 1998). Moreover, certain striking similarities exist between the approachability 13 
characteristics and behavioural phenotype of individuals with WS and those with amyotrophic 14 
lateral sclerosis (ALS), a neurodegenerative disease characterized by motor neuronal loss and 15 
frontotemporal dysfunction (Schmolck, Mosnik, & Schulz, 2007). In addition to changes in 16 
approachability; both the disorders are also characterized by hypersociability and deficits in 17 
emotional memory (Schmolck et al., 2007; Jawaid, Schmolck, & Schulz, 2008). WS is a 18 
neurodevopmental disorder, which manifests at conception and individuals are often 19 
developmentally delayed with an IQ in the mild-moderately impaired range (Martens et al, 20 
2008). On the other hand, ALS is a neurodegenerative disorder, has an adult onset and is 21 
characterized by varying levels of motor disability (Mitchell & Borasio, 2007). Also, we are not 22 
aware of any studies which provide evidence in support of IQ deficits in ALS. Because of these 23 
 2
factors, it is difficult to directly compare the social and behavioural phenotypes associated with 1 
ALS and WS. However, studies investigating the atypicalities in the social behaviors and 2 
underlying neural mechanism in these disorders may be informative with regard to elucidating 3 
the complex mechanisms governing social cognition in humans.  4 
 5 
A number of recent studies have explored the approachability characteristics of individuals with 6 
WS. Importantly the results of these studies are related to each other as they suggest that 7 
individuals with WS are likely to show atypicalities in the way that they rate unfamiliar faces and 8 
the likelihood of approaching an individual. However, the exact nature of these atypicalities 9 
varies across the studies. Here we would attempt to explore these discrepancies: Three studies 10 
(Bellugi et al., 1999; Jones et al., 2001; Martens et al., 2009) show abnormally high 11 
approachability for negative (angry or untrustworthy) and either normal or high approachability 12 
ratings for positive (happy or trustworthy) faces. On the other hand, Frigerio et al. (2006) 13 
reported higher than normal approachability ratings for positive faces and lower than normal 14 
approachability ratings for negative faces. In another study, Porter, Coltheart and Langdon 15 
(2007) observed a normal approachability pattern for both the negative and positive faces when 16 
approachability was only considered for faces where the participants correctly identified the 17 
facial expression shown in the stimuli. We propose, in line with the findings of Porter et al. 18 
(2007), the discrepancies between the above mentioned studies are related to the individuals’ 19 
ability to correctly infer the emotion shown in the faces being judged. It is likely that there may 20 
be additional contributors to the observed discrepancies related to i) the difficulty of using rating 21 
scales as the WS individuals may have mild-moderate learning difficulties and ii) cognitive 22 
heterogeneity between individuals diagnosed with WS (Porter & Coltheart, 2005). It has been 23 
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noted that caution should be exercised in declaring a single characteristic cognitive profile for 1 
WS. Future research in this domain would benefit from the use of other experimental 2 
methodologies (not rating scales) to assess approachability in this population and through 3 
exploring individual differences in approach behaviours. 4 
 5 
 Moving on to consider the neural mechanisms underlying social behavior and rating of 6 
approachability in WS, two neuro-anatomical foci have been proposed. 1) Amygdala: An 7 
impairment of the amygdala may lead to an impaired recognition of threat, which is responsible 8 
for atypical approachability behaviours; 2) Frontal lobes: Frontal lobe impairment may lead to 9 
an inability to inhibit socially salient information, which may result in abnormal approachability 10 
behaviours (Jawaid et al, 2007; Porter et al., 2007). A review of studies on approachability in WS 11 
produces inconclusive evidence in support of both these theories. Positive approachability ratings 12 
for negative faces by WS individuals, as revealed in some studies, fit the ‘amygdala’ hypothesis. 13 
Adolphs’ work had previously revealed that bilateral amygdala impairment primarily affects the 14 
recognition of ‘negative’ expressions (anger and untrustworthiness; Adolphs et al, 1994; Adolphs 15 
et al, 1998). While these observations suggest amygdala dysfunction as the neuroanatomical 16 
focus of atypical approachability in WS, the heterogeneity of data implies the possible 17 
involvement of additional mediating / modulating mechanisms. Moreover, we are not aware of 18 
any evidence which suggests selective deficits in detection of anger and untrustworthiness in 19 
individuals with WS. On the other hand, normal or appropriate but exaggerated ratings for both 20 
positive and negative faces might suggest the involvement of frontal lobes. This is also supported 21 
by the observation of Porter et al. (2007), who note ‘poor response inhibition’ in WS individuals. 22 
 4
However, again the heterogeneity of data suggests involvement of additional neuroanatomical 1 
control mechanisms. 2 
 3 
Studies of approachability in ALS and other populations with amygdala lesions suggest the 4 
amygdala as the neuroanatomical focus of abnormal approachability in these populations 5 
(Adolphs et al 1998; Schmolck et al., 2007). Our study on approachability in patients with ALS 6 
also included neuropsychological testing. We did not find a correlation between the scores on 7 
frontal lobe measures and the approachability scores in ALS patients (Schmolck et al., 2007), 8 
which suggests that approachability as measured by the Adolphs scale is not likely to be 9 
governed by the frontal lobes in patients with ALS. Similarly in UWS, the bilateral symmetrical 10 
calcifications are limited to the medial temporal lobes, generally affecting the amygdala and 11 
periamygdaloid gyri (Staut & Naidich, 1998). We are not aware of any studies which provide 12 
evidence for involvement of frontal cortex in UWS.    13 
 14 
However, the situation seems to be more complex in WS and it does not appear possible to map 15 
evidence from either of these disorders directly to the WS social phenotype and underlying 16 
neural mechanisms. In WS the pattern of emotion recognition and approachability is not typical 17 
for isolated amygdala impairment. An important atypicality in this regard is that not all WS 18 
individuals rate negative faces as ‘approachable’; some are able to correctly identify them as 19 
‘inapproachable’. Adolphs and colleagues, based on their work on patients with bilateral 20 
amygdala impairment, suggested that recognition of certain negative emotions (e.g., 21 
untrustworthiness, threat, fear etc.) from facial expressions relies primarily on attending to the 22 
 5
eyes. SM, the prototype patient with isolated bilateral amygdala damage, has an impaired 1 
recognition of fear from facial expressions, which improves drastically when she is instructed to 2 
focus at the eyes (Adolphs et al., 2005). Interestingly, WS individuals characteristically exhibit 3 
prolonged face gaze and direct eye contact (Riby & Hancook, 2008). However, prolonged 4 
focusing at the eyes neither improves the detection of ‘inapproachability’ in WS individuals, nor 5 
makes them experts at processing information from faces. Prolonged gaze and eye contact 6 
behaviours in WS individuals could be due to difficulty in modulating, shifting and re-directing 7 
attention (Riby & Hancock, 2009). Hence, atypicalties in attention mechanisms due to frontal 8 
lobe impairment seem to impact on the recognition of negative expressions and the resulting 9 
approachability behaviours mediated by the amygdala. Alternatively, emotional recognition of 10 
certain facial expressions (e.g., anger) may involve relying on cues expressed through regions 11 
other than eyes e.g., mouth (Ekman et al., 2002). It is possible that when attending to faces, the 12 
increased attention directed towards the eye region by individuals with WS occurs at the expense 13 
of being able to systematically use information from other face regions (Riby, submitted). This 14 
will have implications for the interpretation of expressions that involve the interplay between 15 
several face regions.  16 
 17 
The structural and functional imaging data in WS also shows impairment in both the frontal 18 
lobes and the amygdala. A volumetric analysis of brain structures in WS revealed a significant 19 
increase of gray matter in the frontal cortex, which correlated with patient inattention (Campbell 20 
et al, 2009). On the other hand, studies of Martens (2009) and Hass et al (2009) show significant 21 
correlation between the anatomy/functionality of the amygdala and the atypical approachability 22 
characteristics. Functional imaging studies also show an altered activation in both the amygdala 23 
 6
and orbitofrontal cortex in individuals with WS, when they are presented with threatening faces 1 
or scenes (Meyer-Lindenberg et al., 2005).  It is emphasized that approachability in WS is 2 
governed by a complex neuronal circuitry in which the amygdala determines ‘trustworthiness’ 3 
and the frontal cortex modulates attention / approach behaviours related to ‘social drive’ based 4 
on the signals relayed from the amygdala and possibly other brain regions.   5 
 6 
While the frontal lobe and amygdala impairment may account for the abnormal approachability 7 
in WS, the overall social phenotype may also be affected by other neuroanatomical/ 8 
neurophysiological atypicalities. There are at least two studies which show that WS individuals 9 
exhibit an atypical autonomic response while engaging in social interactions. Plesa-Skwerer and 10 
colleagues (Plesa-Skwerer et al., 2009) observed that WS individuals show an autonomic 11 
hypoarousal but increased interest while viewing dynamic displays of facial emotions on a 12 
computer screen. Doherty-Sneddon and colleagues found autonomic hypoarousal during face-to-13 
face interactions by individuals with WS (Doherty-Sneddon et al., 2009).  14 
 15 
The ‘social salience’ hypothesis suggests that hypersociability in WS results from a heightened 16 
salience towards social stimuli (Porter et al, 2007). An important precedent to this hypothesis 17 
was the observation of Bellugi and colleagues (Bellugi et al., 1999). They reported that 18 
individuals with WS show an abnormal positive bias in their judgment of unfamiliar individuals. 19 
Later on, Frigerio and colleagues proposed that the ‘hypersociability’ characteristics of WS, 20 
which include the atypical approachability behaviour, result from a strong uninhibited 21 
compulsion towards social interaction (Frigerio et al., 2007). There are many levels of this 22 
 7
heightened social salience which range from atypicalities in social judgment to difficulties in 1 
inhibiting compulsions for social interactions with both familiar and unfamiliar people. 2 
Atypicalities of the frontal cortex, amygdala, autonomic nervous system and possibly other 3 
neurobiological mechanisms may all be implicated. A single isolated neuronal localization for 4 
‘hypersociability’ or atypical approachability is WS is not likely to be identified.  5 
 6 
In future, it will be important to compare the frontal lobe functioning, amygdala volumes, gaze 7 
patterns and autonomic responses between individuals with WS who rate negative faces as 8 
approachable and those who do not.  The adult prevalence of WS is likely to rise in the coming 9 
years. The diagnosis of the disorder has become more sophisticated due to availability of 10 
fluorescent in situ hybridization (FISH). Also advanced treatments have become available for 11 
non-psychological manifestations, e.g., supravalvular aortic stenosis, which previously impacted 12 
on the life expectancy. Hence, it is likely that more WS individuals will live on to face the social 13 
challenges of adulthood (Martens et al., 2009). Because of this, it is important to gain further 14 
insight into the neurobiological and social aspects of WS. This will not only help to improve 15 
social functioning in individuals with WS, but will also be a valuable addition to the existing 16 
knowledge about social cognition in humans.  17 
 18 
 19 
 20 
 21 
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